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Overview

■ (Automated) Machine Learning Workflow
■ Typical D3M System
■ D3M Open Source Resources 
■ Demo
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D3M Open Source Resources
■ D3M Core library

■ Dataset schema

■ Problem schema

■ Curated Library of ML/DL Primitives

■ Pipeline and Reference Runtime

■ Metalearning Database



D3M Core Library
■ Open source - https://gitlab.com/datadrivendiscovery/d3m.

■ Easy install – pip install d3m.

■ Multiple interfaces for different type of primitives 
– clustering
– distance
– featurization
– generator
– supervised_learning
– transformer
– unsupervised_learning

https://gitlab.com/datadrivendiscovery/d3m


D3M Dataset Schema
■ Dataset schema provides a specification of an abstract dataset.

■ Open - https://gitlab.datadrivendiscovery.org/MIT-
LL/d3m_data_supply/blob/shared/documentation/datasetSchema.md

■ Program has curated over 400 datasets.

https://gitlab.datadrivendiscovery.org/MIT-LL/d3m_data_supply/blob/shared/documentation/datasetSchema.md


D3M Problem Schema
■ Problem schema specifies a dataset in three sections: about, inputs, and 

expected Outputs.

■ Open - https://gitlab.datadrivendiscovery.org/MIT-
LL/d3m_data_supply/blob/shared/documentation/problemSchema.md

https://gitlab.datadrivendiscovery.org/MIT-LL/d3m_data_supply/blob/shared/documentation/problemSchema.md


Curated Library of ML/DL Primitives
■ Primitives integrated into the d3m core library via interfaces.

■ Metadata generated and stored to allow search over the primitives library.

■ Open – Primitive schema (json)
https://metadata.datadrivendiscovery.org/v2019.6.7/?primitive

■ Over 350 curated primitives. 

■ Marvin - https://marvin-beta.datadrivendiscovery.org/primitives

https://gitlab.com/datadrivendiscovery/d3m/blob/devel/d3m/metadata/schemas/v0/primitive.json
https://metadata.datadrivendiscovery.org/v2019.6.7/?primitive
https://marvin-beta.datadrivendiscovery.org/primitives


MARVIN – UI to browse datasets, problems, primitives and pipelines



Pipeline and Reference Runtime
■ Declarative Pipelines in JSON Schema

■ Automated runs in 3 Phases:  fit, predict, and metric evaluation
■ Pipeline schema (json)

– https://metadata.datadrivendiscovery.org/devel/?pipeline

■ Reference runtime -
https://gitlab.com/datadrivendiscovery/d3m/blob/devel/d3m/runtime.py

■ Collect multiple runs in a database

https://gitlab.com/datadrivendiscovery/d3m/blob/devel/d3m/metadata/schemas/v0/pipeline.json
https://metadata.datadrivendiscovery.org/devel/?pipeline
https://gitlab.com/datadrivendiscovery/d3m/blob/devel/d3m/runtime.py


Metalearning Database
■ Enables

– Learning across 200+ problems and 8000+ pipeline runs
– Search / compose Pipelines
– Hyperparameter tuning sets by problem type & estimator

■ Metalearning api open source -
https://gitlab.com/datadrivendiscovery/metalearning/tree/database

https://gitlab.com/datadrivendiscovery/metalearning/tree/database


Demo 

■ Write a solution pipeline for the 185 Baseball dataset -
https://gitlab.datadrivendiscovery.org/d3m/datasets/tree/master/seed_datasets_c
urrent/185_baseball

■ Generate pipeline

■ Use reference pipeline to run problem

■ Submit to metalearning database

https://gitlab.datadrivendiscovery.org/d3m/datasets/tree/master/seed_datasets_current/185_baseball
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